
NITARP	
  Alignment	
  with	
  Common	
  Core	
  Literacy	
  and	
  	
  
Mathema:cs	
  Standards	
  

NITARP	
  Experience	
  
NASA/IPAC	
   Teacher	
   Archival	
   Research	
  
Program	
   (NITARP)	
   is	
   an	
   authen<c	
  
research	
   experience	
   that	
   partners	
  
teachers	
   and	
   students	
   from	
   around	
   the	
  
country	
   to	
   par<cipate	
   in	
   data	
   extrac<on	
  
and	
   analysis	
   with	
   a	
   mentor	
   astronomer	
  
from	
  the	
  Spitzer	
  Science	
  Center.	
  	
  

	
  
	
  

Common	
  Core	
  Mathema:cs	
  
High	
  School	
  	
  -­‐	
  Linear	
  Modeling	
  
CCSS.Math.Content.HSF-­‐LE.A.2	
  Construct	
  linear	
  and	
  exponen<al	
  func<ons,	
  including	
  
arithme<c	
  and	
  geometric	
  sequences,	
  given	
  a	
  graph,	
  a	
  descrip<on	
  of	
  a	
  rela<onship,	
  or	
  
two	
  input-­‐output	
  pairs	
  (include	
  reading	
  these	
  from	
  a	
  table).	
  
CCSS.Math.Content.HSS-­‐ID.C.8	
  Compute	
  (using	
  technology)	
  and	
  interpret	
  the	
  
correla<on	
  coefficient	
  of	
  a	
  linear	
  fit.	
  	
  	
  
CCSS.Math.Content.HSF-­‐LE.B.5	
  Interpret	
  the	
  parameters	
  in	
  a	
  linear	
  or	
  exponen<al	
  
func<on	
  in	
  terms	
  of	
  a	
  context.	
  

Common	
  Core	
  Alignment	
  Standards	
   NITARP	
  Experience	
  
Students	
  use	
  archived	
  astronomical	
  data	
  rela<ng	
  
to	
  Seyfert	
  galaxies.	
  They	
  par<cipated	
  in	
  	
  ploKng	
  
rela<onships,	
  analyzing	
  data	
  and	
  developing	
  
conclusions	
  to	
  solve	
  the	
  problem:	
  Can	
  Seyfert	
  
galaxies	
  use	
  similar	
  modeling	
  techniques	
  as	
  stars?	
  

Common	
  Core	
  Mathema:cs	
  
High	
  School	
  	
  -­‐	
  Interpre5ng	
  Categorical	
  &	
  Quan5ta5ve	
  Data	
  
CCSS.Math.Content.HSS-­‐ID.A.3	
  Interpret	
  differences	
  in	
  shape,	
  center,	
  and	
  spread	
  
in	
  the	
  context	
  of	
  the	
  data	
  sets,	
  accoun<ng	
  for	
  possible	
  effects	
  of	
  extreme	
  data	
  
points	
  (outliers).	
  

Figure	
  3	
  -­‐	
  	
  
Example	
  of	
  a	
  plot	
  created	
  during	
  the	
  research	
  process	
  

Common	
  Core	
  	
  English	
  Language	
  Arts	
  Standards	
  
Speaking	
  &	
  Listening	
  	
  Grade	
  11-­‐12	
  -­‐	
  Collabora5on	
  
CCSS.ELA-­‐Literacy.SL.11-­‐12.1	
  	
  Ini<ate	
  and	
  par<cipate	
  effec<vely	
  in	
  a	
  range	
  of	
  
collabora<ve	
  discussions	
  (one-­‐on-­‐one,	
  in	
  groups,	
  and	
  teacher-­‐led)	
  with	
  diverse	
  
partners	
  on	
  grades	
  11–12	
  topics,	
  texts,	
  and	
  issues,	
  building	
  on	
  others’	
  ideas	
  and	
  
expressing	
  their	
  own	
  clearly	
  and	
  persuasively.	
  

Common	
  Core	
  	
  English	
  Language	
  Arts	
  Standards	
  
Speaking	
  &	
  Listening	
  Grade	
  11-­‐12	
  -­‐	
  Presen5ng	
  
CCSS.ELA-­‐Literacy.SL.11-­‐12.4	
  Present	
  informa<on,	
  findings,	
  and	
  suppor<ng	
  
evidence,	
  conveying	
  a	
  clear	
  and	
  dis<nct	
  perspec<ve,	
  such	
  that	
  listeners	
  can	
  
follow	
  the	
  line	
  of	
  reasoning,	
  alterna<ve	
  or	
  opposing	
  perspec<ves	
  are	
  addressed,	
  
and	
  the	
  organiza<on,	
  development,	
  substance,	
  and	
  style	
  are	
  appropriate	
  to	
  
purpose,	
  audience,	
  and	
  a	
  range	
  of	
  formal	
  and	
  informal	
  tasks.	
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Common	
  Core	
   is	
  a	
  na<onal	
  educa<onal	
   ini<a<ve	
  to	
  promote	
  student	
  
learning	
   with	
   clear	
   standards	
   and	
   skills	
   for	
   parents	
   and	
   teachers.	
  
Educators	
  around	
  the	
  country	
  collaborated	
  to	
  determine	
  a	
  set	
  of	
  core	
  
standards	
   designed	
   to	
   meet	
   the	
   needs	
   for	
   a	
   successful	
   student	
   for	
  
future	
  college	
  and	
  careers.	
  Currently	
  they	
  have	
  been	
  adapted	
  by	
  over	
  
45	
   states	
   and	
   are	
   pushed	
   to	
   be	
   adapted	
   into	
   current	
   curriculum.	
  
Standards	
   are	
   divided	
   into	
   two	
   Categories:	
  Mathema<cs	
   and	
   English	
  
Language	
  Arts	
  Standards.	
  This	
  standards	
  are	
  interdisciplinary	
  and	
  span	
  
across	
   all	
   courses	
   and	
   curricula.	
   Authen<c	
   research	
   opportuni<es	
  
coincide	
  directly	
  with	
  these	
  na<onal	
  standards.	
  	
  

This	
   NITARP	
   project	
   has	
   immersed	
   students	
   and	
   teachers	
   in	
   authen<c	
   research	
   which	
   promotes	
   and	
   demands	
   the	
   mastery	
   of	
   several	
   Common	
   Core	
  
Mathema<cs	
  and	
  English	
  Language	
  Arts	
  Standards.	
  	
  The	
  benefits	
  will	
  not	
  end	
  with	
  the	
  students	
  directly	
  involved	
  in	
  this	
  project.	
  	
  By	
  teaching	
  teachers	
  to	
  use	
  
the	
   immense	
   NASA	
   astronomical	
   archives,	
   NITARP	
   promotes	
   con<nued	
   research	
   in	
   the	
   classroom	
   with	
   new	
   ques<ons	
   and	
   new	
   students	
   each	
   year,	
  
expanding	
  and	
  enhancing	
  experiences	
  that	
  are	
  naturally	
  aligned	
  with	
  na<onal	
  standards	
  of	
  educa<on.	
  	
  
	
  	
  

Educa:on	
  through	
  Experience	
  

Abstract	
  
NASA/IPAC	
  Teacher	
  Archival	
  Research	
  Program	
  (NITARP)	
  is	
  an	
  authen<c	
  research	
  experience	
  that	
  partners	
  teachers	
  and	
  students	
  from	
  around	
  the	
  country	
  to	
  par<cipate	
  in	
  data	
  extrac<on	
  and	
  analysis	
  
with	
  a	
  mentor	
  astronomer	
  from	
  the	
  Spitzer	
  Science	
  Center.	
  The	
  goal	
  of	
  the	
  research	
  is	
  to	
  determine	
  a	
  rela<onship	
  between	
  luminosity	
  and	
  temperature	
  of	
  Type	
  I	
  Seyfert	
  galaxies	
  between	
  redshiks	
  of	
  0.1	
  
and	
  0.8	
  using	
  data	
   from	
  the	
  Sloan	
  Digital	
  Sky	
  Survey	
  and	
  Galaxy	
  Evolu<on	
  Explorer	
  archives.	
  Members	
  of	
   this	
  group	
  par<cipated	
   in	
  weekly	
   teleconferences,	
  a	
   trip	
   to	
  Caltech	
  and	
  Google	
  Hangouts	
   to	
  
communicate	
  and	
  analyze	
  data.	
  This	
  program	
  meets	
  Common	
  Core	
  standards	
  in	
  Mathema<cs	
  for	
  modeling,	
  sta<s<cs	
  and	
  	
  probability,	
  and	
  in	
  English	
  Language	
  Arts	
  for	
  collabora<on,	
  and	
  presen<ng.	
  This	
  is	
  
evident	
  in	
  data	
  extrac<on,	
  manipula<on	
  of	
  data/variables,	
  analysis	
  of	
  trend	
  lines,	
  and	
  communica<on,	
  all	
  of	
  which	
  are	
  integral	
  parts	
  of	
  the	
  research	
  conducted	
  with	
  this	
  project.	
  The	
  NITARP	
  program	
  is	
  an	
  
op<mal	
  teaching	
  tool	
  for	
  mee<ng	
  na<onal	
  common	
  core	
  standards.	
  

	
  

Figure	
  4	
  -­‐	
  	
  
Students	
  par<cipa<ng	
  in	
  	
  group	
  collabora<on	
  at	
  

Caltech	
  in	
  July	
  2013.	
  	
  

Figure	
  5	
  -­‐	
  	
  
Example	
  of	
  students	
  presen<ng	
  at	
  a	
  na<onal	
  mee<ng.	
  

Figure	
  	
  1	
  -­‐	
  	
  
Par<cipants	
  in	
  the	
  Color	
  Magnitude	
  for	
  Seyferts	
  or	
  (CM4SY)	
  	
  team.	
  

Teachers	
  from	
  around	
  the	
  country	
  and	
  astronomer	
  from	
  JPL.	
  	
  

Figure	
  2	
  -­‐	
  	
  
Examples	
  of	
  Seyfert	
  galaxies	
  where	
  accre<on	
  onto	
  a	
  supermassive	
  

black	
  hole	
  generates	
  energy	
  at	
  the	
  cores	
  of	
  galaxies	
  

Students	
  generated	
  several	
  linear	
  plots	
  during	
  
this	
  study	
  to	
  validate	
  scien<fic	
  conclusions.	
  
Considera<on	
  of	
  dataset	
  shape,	
  spread	
  and	
  
outliers	
  are	
  made	
  to	
  jus<fy	
  findings.	
  	
  

Students	
  par<cipated	
  in	
  several	
  small	
  group	
  
discussions	
  with	
  other	
  high	
  school	
  students.	
  In	
  
addi<on,	
  students	
  collaborated	
  with	
  teachers	
  
and	
  students	
  from	
  around	
  the	
  country	
  in	
  a	
  large	
  
group	
  seKng	
  with	
  a	
  JPL	
  Astronomer.	
  

Students	
  will	
  par<cipate	
  in	
  presen<ng	
  their	
  
results	
  at	
  the	
  American	
  Astronomical	
  Society	
  
mee<ng.	
  In	
  addi<on,	
  students	
  present	
  at	
  their	
  
local	
  high	
  schools	
  and	
  other	
  community	
  
presenta<ons	
  such	
  as	
  Board	
  of	
  Educa<on	
  
mee<ngs	
  and	
  “Astronomy	
  Nights”	
  


